The synthesis of new layered rare-earth silicates K 3 [Y 1−a Er a Si 3 O 8 (OH) 2 ] (AV-22 materials) has been reported. The photoluminescence properties of Y/Er-AV-22 and the material resulting from its thermal degradation, K 3 [Y 1−a Er a Si 3 O 9 ] (Y/Er-AV-23), have been studied and compared. Both materials have a similar chemical makeup and structures sharing analogous building blocks, hence providing a unique opportunity for rationalising the evolution of the photoluminescence properties of lanthanide silicates across dimensionality.
Introduction
Layered [1] microporous silicates are host-guest systems suitable for engineering multifunctional materials with tunable properties [2, 3] . In particular, it has been shown that solids combining the properties of layered silicates (intercalation chemistry) or zeolites (such as ion-exchange and molecular sieving) and photoluminescence may be obtained by inserting Ln 3+ cations in the frameworks, layers, micropores and interlayer spaces [4] . While research into zeolites made photoluminescent by Ln-doping via ion-exchange is not new, the preparation of layered and zeolite-type stoichiometric Ln silicates is an emerging field [5] .
Recently, we have reported the synthesis, structure and photoluminescence properties of mixed layered Ln silicates K 3 
Experimental methods

Synthesis
The syntheses of precursor layered AV-22 silicates were carried out in Teflonlined autoclaves (volume 37 cm 3 , filling rate 0.62), under static hydrothermal conditions, in ovens preheated at 230 • C. The autoclaves were removed and quenched in cold water after an appropriate time. The obtained microcrystalline powders were filtered, washed at room temperature with distilled water, and dried at 100 • C. 
Characterisation
SEM images were recorded on a Hitachi S-4100 microscope. EDS was carried out using an EDS Römteck System with polymeric window attached to the scanning electron microscope. All samples purity was verified by powder XRD (X'Pert MPD Philips diffractometer, Cu K( X-radiation). TGA curves were measured on a Labsys TM TG-DTA1600 • Crod, from TA instruments, under nitrogen, using a 10 • C/min rate.
Raman spectra were recorded on a FT-Raman Bruker spectrometer, model RSF 100, at room temperature. The excitation source was a YAG:Nd laser (λ Exc. = 1064 nm) (excitation power 400 mW for Y/Er-AV-22 and 50 mW for Y/Er-AV-23). The energy values from Raman shift (cm −1 ), E R , were converted into emission energy (cm −1 ), E E , using the expression: E E = E Laser − E R , where E Laser = 9398.5 cm −1 .
Results and discussion
To aid the discussion of the photoluminescence results, the structure of AV-22 and AV-23 materials are briefly described (Fig. 1) . Ln-AV-22 contains a single crystallographic Ln 3+ centre (a slightly distorted LnO 6 octahedron) coordinated to six SiO 4 tetrahedra. The crystal structure may be described as the parallel packing in an [ 2 ] n 3n− (Ln-AV-22) layers which, upon layer condensation, align with the a-axis forming channels. The latter, more regular channels, are formed by eight-membered elliptical rings with a cross-section of ca. 2.0Å × 4.0Å (Fig. 1B) .
FT-Raman spectra were recorded in order to quantitatively study the photoluminescence intensity as a function of the Er 3+ content in the Y/Er-AV-22 system K 3 [Y 1−a Er a Si 3 O 8 (OH) 2 ], a = 0.005-1 (Fig. 2) . As expected, the vibronic transitions appear in the Raman shift range 50-1200 cm −1 , while the intra 4f 11 electronic transitions are detected at 3500-2500 cm −1 . The emission lines are assigned to the intra 4f 11 transitions between the 4 I 13/2 and 4 I 15/2 levels of the ground multiplet of Er 3+ . Provided the intensities of the vibrational spectra of the different samples in the series are similar, the variation of the photoluminescence intensity as a function of the Er 3+ content may be estimated directly from the intensity of the strongest electronic line (1.54 m) in the 3500-2500 cm −1 (insets in Fig. 2) . While in Y/Er-AV-22 the 4 I 13/2 → 4 I 15/2 emission integrated area increases with increasing Er 3+ content, due to the larger number of optically-active centres, in Y/Er-AV-23 the corresponding integrated area increases with increasing Er 3+ content, from 0.005 to 0.05, and decreases above this concentration. In Y/Er-AV-22 samples the photoluminescence is essentially quenched by the presence of OH vibrations, while in the Y/Er-AV-23 silicates (no OH groups present) the emission quenching is dominated by the Er 3+ -Er 3+ interactions, probably mediated by the cross-relaxation mechanism. We note that the Er 3+ -Er 3+ distances are similar in both silicates. Moreover, keeping constant the detection conditions and Er 3+ concentration, the emission intensity of the calcined material is much larger than the intensity of the precursor.
Conclusions
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